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PURPOSE:To obtain a surface acoustic wave element which has a large electromechanical coupling coefficient and 
a small temperature dependence property by applying the flattening, specular surfacing, cleansing and hydrophilic 
treatments to the surface of each single crystal piezoelectric substrate and then applying the heat treatment to those 
piezoelectric substrates which are overlapped on each other. 

CONSTITUTIONS single crystal piezoelectric thin plate 20 uses the same material as that of a single crystal 
piezoelectric substrate 10 but is used by making thinner than the substrate 10 since the plate 20 functions to excite 
the surface acoustic wave. When a high frequency signal is supplied to a comb-line electrode 30, the surface 
acoustic wave is excited on a piezoelectric part near the electrode 30 and then propagated to a comb-line electrode 
30* via a lamination structure. The surface acoustic wave is converted again into an electric signal by a piezoelectric 
part on the lower part of the electrode 30'. The single crystal piezoelectric substrates of the easy-to-hand le thickness 
are prepared for both substrate 10 and plate 20. Then the flattening, specular surfacing, cleansing and hydrophilic 
treatments are applied to the surfaces of the substrate 10 and the plate 20. The heat treatment is applied to these 
substrate 10 and the plate 20 which are overlapped on each other for direct junction and for lamination. The plate 20 
is made thinner by gring down to the prescribed thickness. The piezoelectric substance uses lithium niobate, lithium 
tantalate, lithium borate, a quartz, of etc., single crystal. 
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"C. *&P4 5 0 0 m/#SS©fiW6tl5. C©iS 
[ 0 0 7 8 ] C©cfc 5 &«£<t©2fimtt. *ttAE*9 50 
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S2 1 ©«##*£«: 1 /4ife£#>6 1 jfc&©RS1#*lA> 

[0 079] *^SSFII-C{ii(CS»tSfi^^^<!:#ji 
1 - 2 ) 04 «. HJfiC?!) 1 K*5tt£lit2 ©H& 

6^j&w©«ij§£^o;fc£>©r. ^AiEmaffitc^A 

[0 0 8 0 ] S4CC*JC^r. 12«. 4 3gY-*-^ 

k xm^m^Ac^^^itm^aEMmm. 2i« 
(**fewii -l) turn 4 lgY-*-. k x«ie^ 

JW£AJBEmg8U 2 <b^Blffi^»«2 1 «. fffi£©it 
[0081] 30. 30' tt#*SAJEE1i««2 1 ©±JC 

[0 082] 4 lgY-27* h. X«lOS©^S-^ 
^y^A©^ti«|£^$$[{3:l 7. 2%. 
4 7 9 2 m/#. S£&#1*fett. ^50pp m/'C. 4 

3gY-*^. xtt{^©*A©mM&«ag^<$&tt 

0. 16%. #M«3 1 5 8m/#. Sgtfc*?14«0 p 
pm/'Ct*^. 

[008 3] C©J»^fc (£tB0t 1 - 1 ) <t|SI^. 

mKmmw.<om^, fflt^^®5itt^©i^sccjtvDr 

[0084] MxtfD2 0 OMH z -Ctt0g*&£B&r 

«jgsffi©mps*i/4«sr*5j4um (^m 

^3 1 5 8m/»i*«) it-. £*£llff1I»«t2 1 
©il^?: l/4jffig*>6 3jgg-C*6. 4-4 8wmtC 

^-rscifc^o. mm.mm^^m, ^m, urn®, 
w&tb. mmg?j£m.vm2 i©4 isy-*7 k. x 
mteWKDmmm- * -?m v * v a ©a <t , mMssm 

»12©43gY-*^. Xi6gjg©*al<b 

[0 08 5] m*.i£. *:tl?intpT$<DmifinhtiZ>. 
teikEEmBfc 2 1 <DB&* . 1/2 i£g#> 6 1 igg^g 

tc^-rst. ^»«^ts^^5%r. #ii*i3 3 

0 0 m/#. Sgflc??fcfe#S3 0 p p m/'ClgOfi*^ 

ttife. fei©-e*i^n©Em»©tt"F B i©ffl*if#6ns 

[0086] C©J: ^ ftS^b©£&^tt. 

«2 i (Dmfrnmic i /4ies*>e> 1 zss©ia3*^Lti 
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coo87] «E««r«3E«:»flEttaEtt«:*5j:ar3a 
(Mmm i - 3) i5tt, mmm i t,asttzm3 ©ji# 

(Vigil) £. WJKE*WRKjr>*;l,||i.;*$A<6 
[0 0 8 8 ] 05K;te<,>T, 12}*. (*J60!Ji-i) 
mMSHSSS, 2 2 fi, 3 6 ft Y - * -j h , Xtt<HJ& 

©was* >*)\>mv ?<56.frhtezmii&m,Kmmfo 
v, i 2 i*s^ffii?ss2 2 «. una! 

[0 089] 30. 3 0' ti*ifeSE^«e2 2©±tC 

ifcWfctJJ&itgra -5.. c c -cteffimt u rfi^ lx & 

[0 090] 3 6ttY -*) v h , X#GS8©^iSS^ > 
* ?9A®tt*lflmtte{ftR»5 -1%. *a« 
4 16 0 m/#. figtfc?¥tttt. ft30pp m/'C. 4 

0. 16%. ^il«3 1 5 8m/#. figfl!c??1$«0 p 

[0 09 1] C©*§£4> (Xjfcfff 1 - 1 ) £|hM§, JUIS 

[0 092] fflititmz o OMH z -cwmmmzmmsr 

£3 15 8m/#i^i,) iO, VMHEEmif « 2 1 
©J?<&£ l/4j&B#>6 3i&g-C&&. 4-4 8 ymfC 

Rjrrsciecj:*). ss« 

fSSESiS22©36SY-*^. X 
M£tt<D4U£ A $ > £ *B 'J A©fil <t <£> . VISAS 
mSSl 2©4 3gY-#y K XM£Jtt®*A£6J| 

[0093] m^t. frti^tiipfflvmfim 6n&„ v 
isniimss 2 2 ©js#£ . 1/2 mm* h i mwm& 

0 0 m/#. Sg&??tt#S2 0 p p m/"C*Ig:©fiI#?# 

ttifc. k<t©^ft^n©iim#©*i?a©fii7W#<=>ft.5> 
[ 0 0 9 4 ] C©«fc ^ &a-&<t©^«. v^Biiims 

S2 1 ©J?«&#!8K: 1 /4ifcg#>iE> 1 &£©iatf&Ll> 
^HEmar«©f?*A5 3«gSS-Cfe3^*s|2i6 
6*1-5,, 

[0095] *|gfePI-C«i(cag<S??14{ctJ<fc«f 
5l£nVf &©-??£>£,, 

<*Sfc0« 1 - 4 ) @ 6 «. HISCT 1 (CfcW &au oai* 
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e^J6W©«jg£^0/tfc©T. JVISAE«Sfi(c«IS 
Ha^KU^^A?:. iiMtiUESisiSfc -*zfm')*V 

[0 0 9 6 ] S6{C*jC^r. 13«. 

iehss. 2 1 it (nmm 1 - 1 > 4 1 sy- 
m^E.mmmx. *^see«ss 1 3 £j|MsiiEs»« 

2 1«. «ra©MH8^«cj:»)tt^t3ti-Ct>4. 
10 [0 097] 30. 30' «#*£ B lEEm»S2 1 ©±fC 

5. 

[0 09 8] 4 lJSY-*/», h. X«|£J8©i|Mi§J|~* 

■m<j^-^A(Dm»m^m^mmtn . 2%, 

4 7 9 2 m/#. fa&immt, «50pp m/'C. 4 
5SX-*^|-, Ziftt^©ijij&J|tJ-5$';3^A©m 

smms-smkict 1 %. §iitt3 4 o 1 m/#, as« 

&mt0 p pm/'CT*?,. 

[0099] c ©*§■£& (mmm 1 - 1 ) *m£ 

20 &EE®S«©JfU&* t /Bi>5Stffi^14$©$g«:j£;DT 

[oioo] 20 oMHz-c^ms^jaji-r 

&fc§1=r, ffl0S@©P a lPg?:l/4^S-C^4/L£m (^3 
^3 4 0 lm/#i^5) tL, mfe B 3 JES»«2 1 
©Jl^^r l/4?^S^63igg-C*S. 4-4 8/zmJC 

mmi3<D4 5&x-t>v h. zttejBo^jssa^K 

[oioi] mz.it, %ti?ti<pm<Dmifinhinz>„ m 
mgkEEmmfo 2 1 <om^ . 1/2 mm^ h 1 ^gus 

0 0 m/#. Uffim&ifi 3 0 p p m/-CSS©fii*«f# 

CiCCiO. #S(CSafe*?14©4>&C>7 -f^^KSL 
40 fc^ffi^tt^S^i^S,, 

[0102] C©«fc 9<C«^fb©«)*tt. 
^2 1 ©/?<&/&*#{£ 1 /4 jgg*><=) 1 i&Moyffl&mui,> 

[0103] *WfeW-c«i«cjggfi!c#tt«:*icfc«-r5a 
B ^©^©Sl^-«i-©<^<&iKL/c:*i. Cft«$f©§*©,1§ 

50 zasfiScffs*^-7^a^^AEms« 
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[0104] (x*M2 ) *&w<Dmmi»i<kwmf<Dm 

7 (a) ©. A -A' flPKffiflt£&. 07 (b) icfjk 
[0 1 0 5 ] 07(Cfcl,vr. 1 0. 2 0. 3 0. 30' 

4 0 «. 1 0 <ti|MggEES««2 10 

C0106] J&MHEESSIS 1 0 £WSJiffm?!P«2 0 
«. 3t*6«14|BW. mfct*ISfflE«*-C**-*^ 

[0107] *(MBVflM& bttt. &*«>iMi3£*. ^ 

»tt«w>*ftecfci» t, b < . JWfrffj 

Cc«l/2jftgJ£*T#J?*tA>. 20 
[0108] L,T©®fig«. Xftflf 1 

£H*. «fJ£Sffi3 0 lcftMftflH»*A4i 4 CiK J; 
0. *©£tt©HEiraec«^1£»&AK3*'i. *ti# 

SBfint^igT. ffe*©«5^ms3 0' cceigL-c. m 

?©S*1tJ££*%l/fc6©-C. *^(Cli5ja^7^;U^^ 

[0109] ttMAEEra« 1 0 <hW§,HIBE«&«2 0 30 
«. -T<%< ££>B5fEffi«*©-;£©St£aBBK:. feM 
MKMffU ^ft^ft©Mg«IOT*JJ:!>*S&aHS: 

¥«fb. mwit. mmt. ®*.itmmbx, mti^a 
mkm-r *> c t tc <t »j astt^ ?tirii? n/c *>©r 

[0 110] CCt?ll>fctSg^)Sl!t». jft&tfdl 

[oiin *(*wtc«. mahc. ffmiur. mm 
[0112] s/aits«)a@4 it. mm. mitmm. 

[0 113] « jWt«dlJ: 5 it52«COEt#a 
[0114] ;&(c2tsc©ff«ft©rt. 4>&< £*>-#© 

f&ti. mmmmmit. jjbwwco^t. so 
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» * >; > -fb^«tBfi£gfe. X£H»(c <fc 0 JBsfrc 

T. S6CC*7SL<«1/1 Ott&gTF. tt&UCO. 1 
- 1 jum|lS"C^>'5 <> 

[0115] #JC&£^S©IEm#*fc«ftS«^gJI* 

IL ilfiWfcS*ToTi,»4©"C. «l«8»«8i*JS5f{c^fiS 
sntfchtCTS) ¥ffl<b. ^ffijbLfc©^. »Mt& 
SJ-*. £{«©«!»». UttsMl <!:0«r*4. 
[0116] JtrftffJJCW:. m«T>*r-T-aKfb* 

£<fc5«t&9*l*{b;*n£. &KH*-c+$M!B*T£. 

2tSc©»«5:Sta^to-&€>i. lilt*il©7 7> 
— f7-7-;W^(CJ;9 2&.<DWfc.tm.m?&. CO 
tfl»-CfeS*Htt«*tt»ifr5*«. 3 6CCC©tttrc. 

1 0 o-c«_h©sjgrc&i ofl-a>6& 1 o^niiMssr 

<„ ChKfft), *KS©*fg*S^£#©*&^#>6&fg 
^tKS. */c»««fiSJK^F©^to4^*tit*. 

6tC^#JH2lK+$HWE , *-4©'C. 

*££**?BHb;*:h,.5. 

[0117] gi^SSi t,r«. #(C2 00-100 
0°C©ffiH"C. fflt>SE«^©#tt^*>ti*^ffiffl*s 

[0118] c<Dm-&<D&mm-&i>. hjsmi ii3j«. 

»©»*«. ^fflrs^ffi$f14^©«sccJt-<r+^* 
< u/c*§£. «s^»^il-c©aM5ittjffi©*^feSa?)r 
^<. **±WHtft6«:l». Ofc*ioriS«S^© 
tt&B. HSS««1 1 tTOir**. 
[0119] 3»MM©1$«a. 1 iib^r. * 

<i:0. 2o©fiJ**sf96n4. 

[ 0 1 2 0 ] m 1 ©H&B. S^B#{C||lffiCC^©=f 5 
*5$,or4j. a«S^B#fC. ^5*5C©«S«»S)1©« 
KiOCSnSfc*. ^^©S3jt0SSO*5fSj±T 

[0121] * 2 ©mij. mmzc<Dmmmm®<Dtp 

T-i L.r©Sft©@*S*i3 hicmrc tvihZ. 
[0 1 2 2 ] B8». MtSWBJl©*K:. mg*a*jA 

[0 1 2 3 ] 08 (a) JCt$C>-C. 10. 2 0«. ttl 

1. 3i - «. immmm4o<D<pic®ij>&£titcmfc 
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s^-c*s„ mmmmz. t©s«wjkw<**i-c<,> 
«^-c * h a *> fcsa u r t,> o 

[0124)18 ( b ) B. «fJ^S**feSJEm*f S 
fMJC^l/fc^lT^-S. 08 (c) B. 08 (a) ©« 

[0 1 25] 08 (d) B. 08 (b) ©*ffi&C*$(,> 

£. 10 
[0 1 2 6 ] 08 (e) 07©8U£{Cfct>-C. gift 

mg3 5' mmmismpiK.BmLtcm-c&z. 

[0127] c©J:9ftWH»iiSK:J:*«Ftt©an,»tt. 

T©lt©fcfe(ci'Cicltfrs*«:tt#-r4„ «&a 
JES^CCBJ?©Jg$L^Tt>»C7cr£. 08 
__ . - (e) . 07. 08 (d) _(c) .. 08 (b) (a)© 
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[0128] Victor, C<DJz5KWBM0iicV1tm 

07 tmcKm#tmfrzm^xt>^ mwwmMm 
m&mmtitiz. mimics mz.it. nsmffims 

[0129] 08©1fj§£f#£*§i^CB, flUSAEttS 

zmmu. ■e©±(c±EL3tfti< . §s»Mer^j(Cct 

[0 13 0] H7*fcttH8©#RSK:*Jt>rfe. VISA 
EEfi»g 1 0 £«|ft*EQUHt2 0©Hm#tt. Wil. 

[0 13 1] (**«2- 1) H9t*. *Jfc«2tC*JW 

[o 1 3 2 ] 09{c*ji^r. <*5t«i - i ) traa. 

lltt. 3 6gY-* 7 h, Xtt£ift©¥l&A»>*'l' 
Ky?9Afe6tt£U:J|M&AE*SK. 2 1 B. 4 1ft 
Y-*?K Xttfi3ft©4M&A~*:rey?-3A«>6% 
&SM£AEESi*«-C£>.5. 2fc4 ii*x^jr*y>ya 
fctttfel*SWBfc«£* fct*Jt2j£*tc «t 13 #f£AEEtt£ 

si i<D±icm.f$.Ltcmm (^Airefcfc&tSA) jit- 

[0133] 4ttAE«fi2 1 1*. J13IJI4 1 £©» 50 
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Sr. Krifi©aa»^K:j:D*^bStir(,»s. 3 0. 

3 0* b. mmm 1 - 1 ) &ml m. B B EiiS2 

i ©±(cg8WYd8B&«®-c*>.5„ c c rtiiafB&ffcor* 

[0134] **SSWCC*Jt>r t>. MHIKIf©JI&& 
+#«< <l/2«fi«T. S6(C#*l,<ttl/l 0 

r«. (Xtfcflf l - i ) £Rttfta©&&#'&Jati&. 

[0135] s btc*mmm<Dm&u:a % mmmmmafi 
©iEg©gE&s#*i-r 0 

[0136] (*660d2-2) 01 ob. mmm2icis 

BE*£tit(c*A (*feA) *. mKSABEmWKCc-*^ 

[ 0 1 3 7 ] 0 1 0 {C*JC»r . 1 2 B, -4 3 &Y - t) v 
K Xtt^©*Afe6%£i2¥ttAEE*£*i. 2 1 
tt. 4 1flTY-*7*K X«iej«©**SA-^^K';^ 

*tSAEEflBHRl 2©±«:?KKRUfclWiai* (#ASt) 

[0138] mnsss.wm.z 1 b. Mfkgx&fctts 

<fc8*14 2i©»lrC. «ri*©ia8»£«c«fc9*£jb 
3tirt»S. 3 0. 3 0' B. (HJfe092-l) <h|5j 
a. m^AJEm»S2 l©±{CSWfc«i^*S-C*-5„ 

[0 13 9] #*S6Wc4b(,>T*>. S&BWISB©J¥** 
-HH*< (l/2jftfi«T. 86Wff*l/<ttl/10 
ififflWT) -T^CifCiO. EE*»tt©»B|-eSft<t O 

r«. (ssjfew i - 2 ) iai3!iia©JS!i**sf#6tis. 
[0140] $ hic^mfemom-siciz, mwmmm& 

@ieg©efiK*5ifr<, 

[0 14 1] (3USW2-3) 01 IB, *SiCT2«C*J 
tt&»3©A(4c0^tbM©«ai«mt/ft:«>©-C. 4itSA 

[0 1 4 2 ] 0 1 1 (Cfctvr. 1 2B. m&W2- 
1) ilHia. 4 3JSY-*yh. Xtt«R©*A*>6ft 
SB*eAJE«S«. 2 2B. 3 6gY-*-^h. XI* 
fcfi8©^M A ^V^JUK'J^^A*.^^^ *ifeAEES» 
«T-*^> 0 S/c4 3 BX>S » * ! U > i/^tcUit^mSfS, 
Sffi*/cBX^#tcJ:f). #SA£EmS«l 2©±K 

[0143] JiM£AI£fraE&2 2 B. 

4 3iOSIt. mr^©fig^{cj;i5ffi^b$nr^ 

^„ 3 0. 30- b. (»st«i2 - 1 ) tmm. m&M, 
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[0144] #3U56wcteu-c*>, mmmmmomfr* 
-a*. i - 3 ) t «(Ji5jit©^m*5ff e. ti-s. 

[0145] $6K*^l«l©Ji^{C{i. 

[0 146] (SUSW 2 - 4 ) 11 2(1 HJfe^ 2 (Cfc 10 
t-t^^4©*ft&««5^1©#ig*^L,fcfe<Dr, #|£A 
EUSSKSMSAa^'J^A^. JWSAE*fflK<C 

[0 1 4 7 ] 0 1 2iC*Jl»r. 13B, 45SX-*» 

a- v** ^frhte zmtegkK.wmfo-eb 

[0 148] 2fc4 2ttX't?*y>y2fcttfl:3£lfI 
JftS&* fcl£j(33£lf (c <fc 0 . iftBAES*« 13©± 20 
K«aoft:Mfk&aK <#(«*> SfcttMbS* (&A 

ft) n-c&£. 

[0149] 4M£AB:ttMK2 1 tt. KfbS*Sfc«^ 

immrn azl ©war. muduhmk «fc o 

34VCI>&. 3 0. 3 0' tt. - 1 ) ilU 

c c vitmmt L r ^ L r * s . 

C0150] 4*»«CC*»l»-Cfe. *lf8?SlgJl©J?<&£ 
(l/2«EfifilT. 3 6CC»*L<B1/1 0 
i&gfcTF) -rSCtfCd;!?. E^ttOl&ltaSKiL 30 

re*, l - 4 ) i a(jiei«©^*n#p.*T.s„ 

[0151] $6«:*||i6««l©»^K:«. ftEffltfltn* 

sisg©ase*iti^. 

to i 52] «-bW6AE«*£Lr. ~*?mv?y 
a. so^juKy^A. a^ffiy^A. *A. ssts 

©Ht^-K^rfe. *©>ffl£tt<£i£Drfi*©^yg 

[0153] (l«Sfi«I3 ) *#PJi©*E?f1£gaS^©#l 
j£©ff!3©*J60«©l4&0£01 3 (a) CC. £fc£HS 
013 (a) ©. A-A' SP»f®1fJ»?r. H 1 3 (b) 

[ 0 1 5 4 ] H 1 3 iCfcH-C. 5 Of^ffiilS. 2 0 
»^AEm»«. 3 0. 3 0' «f »SE^S2 0 

<o±.icm-itcmwmm-cibZ>. mmmmtcc-am^ 

[0155] #Emg&5 Ott. Ffl^t*. tf'yZtjit'CD 50 
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-tit©jlt,>g®. ^0§S^©/h3liS«. g/cteti^ 

*. #akk*. ^777 w h«c<!:©#ji©m»8«r 

m^AE*»«2 0{i, F9x.«#i^AE^-C* 

[0156] *®?W*fej£sfl*£ LT<D«tt«. HfifctfJ 1 
£1511$. «JF^63 0 tcmm&fmZAtlZ Ci(Ci 
0. ^©i5^©EmgBK:^cB?itt^Ji)Jg3n, ttiifi 

mmm&zm-c. ffe*©«^me3o- fcejeor. « 
&©-e&s„ 

[0157] CC-C««iJf$«ffi*fflC^c«ai?*14^^ 
[0158] #E«*«5 0 iW B El««2 0«. 

^■n^tx©*ffi*. ipsft. ^ffi^b. ?t^t. m*4tm 
lit, a*a^t>-B-^a-rsc<t(cj:OiS^^sn 

[0159] c cvm^tcm.mm^<DMmt. mmm 1 
[0160] *««jcc«. wu*. KEEnm&t tr. 

[0161] S-TiSgS^Li^i-rS^EmSStE 

n#*E£. ¥^t. wet/, ?5t^-r^„ ^cccs 

^a. $>^;u^';^^a, *f B 0X7f>y{c(j*i 
Kr«tt>. #Ems&aEfc»i?^?g?g-ei$fe#-r£. 

[0162] ^K^ffi^S^kSiffl-rS. «T©^*a-fe 
HMMl i(^tt-C*.5„ IftWKB. m«T> 

TSo C©t^-C2fe©*^S*a^fc-a-S<!:. 3Ei L 
t7kfSO77>-f : r-7-;l'^KJ:0 2ft©Sfi 

6«CC©t^Sg-C. 1 0 0-CtLh©aSTS 1 0^6S: 

[oi63] m$8Mmm.tLxit. m<<c2 00-100 
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s?gm„ $fc®ffc^-n>fc©©*§^tt. mutism 
[oi 6 4 3 c©»^©jg£&. mmm\ ileitis, 

[0 16 5](i^, § 

&ffi-r**IM5ffl4?g©j£g«fc «5 6-HMKf 

[0 1 6 6 ] 0 1 3©«fiRtctel»r. #E*££5 0© 10 
*t§»miMK2 0©E«#ft. W 

<fc 9 . HH- S &&©* ft l ©1S^E«S«*i 6 <c S 
^SSfttiS!*^ *s« <& ft S . 
[0 16 7] 1) B14». HS60d3(c*j 

[01681114 GCfc^T > 2 1B. 4 1gY-*» 

ikmrnmrn. 5 ib. ti^ii^*7xt, #je*s 

[0169] 30, 30' ttftnttMRfSOWlMMi 
•C. SUfi^l tra«©«*^fiR0l|*^l/A:fc©r*S. 

[o 1 70] 4 ijjey-*» k xmimomifeii,-* 
4792 m/#. ^wmmiivxwm^ft®. 1 0 

00-2 0 00m/#f*4. 

[0171] C©t|£& (HJ&tfd 1 - 1 ) i[S)«. 30 
¥u\£Wmm.<Dm?>Z> ffit>£*Epittfe©jfeBfc:|CED-C 

6ft*. 

[0172] 0uab^2 0 omh z -emmmmzmfa-r 
zm&. mmmmomm*: 1/4^1^2. 5 um 

(^il£2 0 0 0m/»i^4) 1 b, m*SH0E^i* 
&2 KDmfrZ 2. 5- 

ilifc, **SliE«»ffi2 1©4 1SY-*^ K xm 40 
effi©*iSS- * y A ©fit i . ftEKWR 5 

i ©« -5 mmstf? xmit 4>it& zmm e.ft-s. 
[0173] fflxi*. ^ti-en*ra©fB*n#e»ti-s <> m 

JifiEttME 2 1 ©Jl<&£ . 1/2 i&gfr 6 1 &fi*ig 

Kisses* t. m^®m£-£&&ip i -5%-c. 

1500-2500 m/#, HS©fiia*?§£>ft£. C© 
««©*na©ffiaW6ft£C£K:j:9. 

KBttt5K^:ft<r. ^m<Dttmmm^mtM$e>tiz 
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[0 174] C©J:9«c«^ffc©SMltt. #i£iiBESi* 

g2 1 ©/i^*5^f(c 1 /2 &ga>£> 1 ?fcB©isia**L 

[0175] *IIMP!|-CBi(C^iI{c*ict:(J-r^m*in 

-r&©-c£>£ 0 

(W6W3-2) 01 5B, mmm3ic*si.a>m2<DM : 

£ . *JSSEESfi«[K: * >J ^ A l i/ct«lr' * 

s. 

[0 17 61I15iCtel,>r, 2 IB. 4lSY-*y 
K Xffietg©^ a ^^^-^>;^^A^e^-5B#M 
AE*tt«. 5 2B. #E«HRT?. «53t£fcB#g 

^EEm»S2 IB. ^©eg^Kcfcots^tsn 

[0177] 30, 30' B«SS?gja«ffi©fl»^®fii 

■e. £m«©£#^ffl£^i,fcfc©r&.5. 

[0 17 8] 4 lgY-*^. X«|£iK©iiMtH-* 
ffk y * $ A©«m«t^^«B 17. 2 % . §»B 
4 7 9 2 m/#. ^(IS*«©-&jSB. {i^SftW 1 0 , 
0 0 0 m/#. 1 0. 000 m/#. ^ 

h*51 0, 000-15. 0 0 0m/#T* 

[0179] c©js^& (mmm 1 - 1 ) ^m. 

[0180] Wx.B^2 0 OMH z -CW^mg^aST 

£*g£\ ®^«s©raps*#^a«a«©#a© 1 /4 
i^s«:g:^5c<t«i:j:f). mmmtmsmk. %m 

<t4>. mMSEE*?l«2 1©4 lfiY-*^ h. Xttfe 

[0181] mz.it. *in?txtpffl<Dmj)m hti&. m 
tsiksmmffi. 2 i <Dmfr* . 1/2 fomr- h 1 j&sna 
tcis^si. «ma«se^»*si -5%-c, ^m-> 

5000-12000 m/#ga©ffi*sff 6tl^„ C© 

»S©4iF^©ffl^f#6ti5 c t cc <t 9 . m«ts«i^^ 
^Bib^wAft<r. #2©a^#t4*^en€>c<t^ 

[0182] C©«fc 5«ca^ffc©«*«. *iteSJE«» 
«2 1 ©JI^^k: 1 /4 i&S#>P> 1 KS©^^t 

[oi83] ^mmmvit^ic^mias^ii-r^m^m 

•T4>©-C*5 0 
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mmM3-3) mi6u. nmw3ia<sv&m3(Dm 
#m$mm<Dm&*nkotci><D-c. mm&EEwmztc- 

CO 1 8 4] 01 6CC*J^-C. 2 Hi. AlJS.Y-iJv 
AffiliSS. 5 3(1 #EE*»R-C. MlKiR«(D/h3b» 

[0185] 30. 30' nm.w&mwn(nmBm& 10 
[oi86] *mmm<D®-&&. mt£a>Kmm&2 1 © 

[0187] COiViKtil^, #limS«5 3 
CCjm>Stt*4©&I£'5g^£. ^iteSBEm?lE«2 lCCfflu 

[0188] W*.tf. *i£AE*3££ LTJS* 1 0 0 
iim©-*^';^ A£fflt> (JSMg5g^B*&fi#tifc 20 
<£o-Cg&9. 7. 5-15ppm/m4) . 
^S&iLT^l mm. ?&I£!g^# 4 p p m/'C© 

trcttt<. HflEttfftt*. 10-20%&#T£C 

[0189] Cfttt. *te B lEm»«2 1 ££EE*S« 
5 3*iitg^K:ct»3. M^-^-u^-Cifg^sn 

ffiffiil5^*^ B lEm««2 HCflnto*). 30 

[0190] LrctfoT, «tt JUEttMSJ: 0 4>»5BI 

[0191] m z ?v ACDt&mmmt. 
4-i6ppm/'c &'?m')?-y^<Dmm&mz. 4 

- 1 3 p p m/'C. *IKD^5g^«. 7 . 5 - 1 4 p 
p m/"C-C£> «J . CftCC#LT#7Xg«tefgiJ£3S*# 
4 - 1 0 p p tn/°C<Di><D1fi&&lcm'<Z>. Ltc&-?X 40 

8WI*»£©«c. «J#-rSffliJ©*«^^Em»«r-*5 

[0 1 92] ailSIEttiU. =-*-7Bl*)?-* 
A. *>*;U&'J^A. ti^i'Jf-^A, TkASrffl 

^77 7-{ h©^©i^t©*5*Lfc!!li. CftfeW 50 
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©S*©iH£-eK::tet,>-cfe. ^©SB-g-tKcifcD-Cii*© 
[0193] (|Q6«4 ) #fS9I©*lffi?*1?fe#3^©« 

®©as4©3«stai©S4f.a0*0i 7 (a) tc. sfcftta 

HI 7 (a) ©. A-A* gB»r®1i3I£. 017 (b) 
[0 1 94] 01 7(Cfcl,>r, 2 0, 3 0. 3 0" . 5 

oizmmm3tmm. ^MtmrnasmmR. mmn, 
Emmrn 2 o ©±{c mmz ntcmmmm. #EEms«-c 

40 B. #JEH««5 0 i#teAIEmSS2 0 ©HI 

[0195] #E**«5 0 «. *&6083 <h|BMi, 09*. 
B. t«JR. #BKKX. y7 7r-f h?ci'©tS©a 
$/c«^^X%£©Wa©ilt^S«. $M£56m 
©/hS^SSrC*!). UMS&ESS^OB. g?Jffe^3 

*>*;u&";^a. ti^Ku^^A. *A#ai/?t> 

So 

[0196] &t»«JlJl<!: LT«. *JkM2 <!:PI«I. J£ 
»* 0 < . JUtttfCtt 1 *«MT<fc < tc 1 / 1 0 ifcRW 

[0197] sasittjgig^i L,r©^B. mm 1 
<ti5i«. «5ijf5me3 o icmmmm^zxtiz c t (c j; 

ffcfr©«ff2itg3 o' cce^L-c. «i 

1113 0' TgP©Emgi5-CSC/mflft^iC^ ^ ft £ 
4>©-c&£„ cc-CB«^«e*fflc^aiB3»14«* 

^©a*^fiS^^L,fct©-c. m$&t<cnm®.y ■< jiz** 
[oi98] immrnm. 1 o tm&i&K.mmfo2 o b. 

-sc <bfc <fc oas«^-$tirSJi3nfcfe©-c*.5o 
[oi99] c c-cm^tcmmm-gsommz, mmm 1 

[ 0 2 0 0 ] fl:(*WCC(i. Miltf. ElftilT, 
a®r.*^B(y ^^A. $>^;U®'J^^A. 
f)A. 7kA€:. iffiig(*<!:U-C. ^^X. {55*. #S 

[0 20 1 ] 5 iT *BE«*i*BE« 
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[ 0 2 0 2 ] JJW- 2 &©««©??. :2>fc < £ ;£©S 

•rs (i/2^s«t. $e»(cff*i/<ai/i o&g 

«T) . tfiUtfO. 1 - 1 /zmlgT*S, 

[0203] ^jcg^^©nm* tctemwmmm$k 

[0 204] MWMciz. MZ-itT ^-T-ifi&fl:* 20 
Scfc^c&ofgTWtsft-s,, ^{c^K-c+»gfe^-r-s 0 

CtlKJ: ?) M«*iK*MS*sttf ts. c©t«rc 
2ft©S«*S:ta£*>-lf5£ > iilt*«I©7 7> 
— ^T-y-Jl^CCcfcO 2«t©««*i»#-r5. C© 

1 0 0 -c«±©?aK-c^ 1 o#a>f>su o^niMESi-r 

<„ Chlcm\ *MS©*3Rte^-£ft©i»S^*>6K3R 
®)&M-^l5)±©Jg£#J?<7 (tte£ 0 ft^«*»K9fiffcS 

ns. HKiiiiiiiT. a**«ffo-c*5»j. $ 

[0 205] HMSSSi LtiJ. #CC2 0 0 - 1 0 0 
0'C©iSBt\ JBl>*IIS#©^#3fefoft&l>ffiB*s 

[0206] c©ti^©ii:ss^fe, $mm 1 &ntt. 

flW*53lffi^«©««K:tfc'*-c+$Ht 
tr>©-c. MtP8^t?©*|ffiPitf«©»£fcffi#>T£!>fc 

<> sw±mB&&&ttc». Lfc3&so-cag^©fijA 

[0 207] **tePH©^i![«. »6{fl3 £tb"<T. S 

[ 0 2 0 8 ] m 1 ©HAtt. «d^fc|Hffi«:^iI>©rf 5 
W^ti .MHR6Bt(C. :J3tfC©feiflMRJ«.©'t> 
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So 

[0209] *2©sRij£tt. m@^c©^ta«SJi©tti 

-?£ or©RSt©SEfca»«36«:*trc i?*5„ 
c 0 2 1 0 ] 0 1 8 b. «i«BSffii)i©*{c. mm&m#> 

[ 0 2 1 1 ] 0 1 8 (a) fcfe^T. 5 0 . 2 0 ». ^ 
h*ti#£E«t«*jJ:Cfi|Mif*ffWWrc**. 3 1 . 
3 1' «. M»StlB»4 0©itJCCS8!)ji*tlfe«WgSffi 

-e&s. ffi^mstj. T©s«ffl|{cji5fiS$nrt>s„ g 

[ 0 2 1 2 ] H 1 8 ( b ) «. «J£Sffi*4M£iUEE«aE 
«ttfl2/£L?cP«T&&o 11 8 (c) «. 018 
(a) ©«te^r, ^*S H ^)im««Lhffi(cSi6mffi 

[02131118 (d) i*, 118 ( b ) ©flltSCC-te • 
1>T. *iS^)im«S±®(C^ite«fiB3 5 *Rt*fcWT? 

[02141018 (e) tt. 117 ©flWSJCtetvc . 

[0215] C©<t5&*fii«i££<fc5#14©*t,>«:. 

^{swi 2 1 mu-c$> *) . ^ttfi^cc wxr<o «fc 5 (c & s . 

S^ftJUi. sj?#s. ±T©»^©*>fetcic{c^*-r 
S*HCfi!(#-r5„ ^S)E*«SfCS^©»*L^TC^ 
iK^ti, 018 (e). 017. 018 (d) 
(c). 018(b) (a) ©ffi£&£„ jettttCCtt. 
««C©*CC. ±T©»S©«Fl4>&il^L,fc)Em«Ftt*5 
8WI«Jft©£E*«tti Lrf#6n€.„ 

[0216] Ltc&^t. c<Djz5tewmmmcutcm 

^. 01 7 £igCEE«#4J***flH,»Tt>. *ffi5*1±^ 
[0217101 8©4Kft«»<&«^(c«. ^ffi^SS 

«TBu^©saiS7-D -b^Kict 9 mmm&? z> c 4 cc <t 9 

[0 2 18] 01 7S/di01 8©«fi£(c*jl,^^. #N 
EEHSK5 0 £ ^11)1^^2 0©lim#14. ffii. 

[0 2 19] («Sm-l)S19«. H«feWl4{Cte 

wss 1 ©j:f*e^D®eai©«jg?:^L/c4>©t?. im.n 
s. 
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[ 0 2 2 0 ] 0 1 9&Cfct,>-C. 2 lit 4 1gY-*i> 

HEm*«. 5 Hi. Ci^S®!lS^*'7X-C&S„ 4 1 
* * > fctt{fc¥»tlwaK** fctsJtasKtt 

[0 22 1 ] &EBS&5 1 ». a*B4 1 iCDWffi 

-e. i*M§nEEm?f«2 i trnmcomm^iiC^^m^it 

[0222] 30. 30' temffiffiffifmvWBWfa 10 

[0 22 3] COi^ftDSK^tt. M£*I«B© 
^ffl-T 4*iffi?W^©*«Ci*t& 1/ r+aww 
ti» (1/2SSW51T. 3e>«?£L<«l/l 0$g 

fetr> . (3 - i ) tmrnmowmam 

-5. 

[ 0 2 2~4 ] (HSSM4 -2) 12 0 *5St»l 4 tCfc 
W4»2©JW*«^W©1ll»*m0fc<>©^ 

sstc . #&©&<, » « 5 * * fc »*anK* * fc « f * 

[0 2 2 5 ] 122 0CCteC>t\ 2 1B, 4 1gY-*7 

^Em»«, 5 2ti. HMSSt?. « 5 

MtftSSMIlSRS;* «Jt^#5c «fc >5 . #JEKSK 5 
2©±{c^^fcK<tS« (#gf?) */ci*^kS* 
(#HSf) B"C5>^„ 

[0 226] #E*££5 2 &J*ttJIEEttMK2 1 5*. 30 
4 2 ©fcStS»HB£/f br . fJ^©iBSS-aiC<fc n ^ 

[0227] 30. 30* itmmffiBiMmvffi&mm 

"C. HffiW) 1 £H«©»**««**L;te*>©T:**. 
[0 22 8] COiS&flMXKfcO-Cfc. ftflHUIB© 

tlit ( 1 /2«EfiJJlT. 2 L- < « 1 / 1 Oi&g 

«T) . Jft&sw (3-2) £«&iii&©$(js#f#6ft 
£. 

[0229 ] <3»W4-3) H2 ltt. *«W4Ccb 40 

[0 2 3 0 ] 02 1 CCteH-C, 2 Hi. 4 1gY-*^ 

JMSttfc 5 3B. *ffi«K«-C. MUBB*©/h3l» 
MvZ-C&Z. 4 3«. *;<?*y>y$fcMtffc3*£tf§ 
l«fiffi*fc«llSK»KJ: 9#E^Xffi5 3 ©±5C»l?£ 
0A;«^aBW/^XJi-C*4. 50 
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[0 23 1 ] #EEBSK5 3 &BISHBEBME2 1 ». 

ti^SK*^xB4 3*^-b-c. ir^©a:««^(c«t o 

[0232] 30. 30' U&Iii&BrffUB©ffi&ttff 

[0 23 3] c®J:9tt««cc4»i>rt». *m3lflSJI© 

fttf ( 1/2&SWT. 3 6(C»*b<ttl/10*S 
«T) . ^)5&#l (3-3) &BIZnfl.©*U|t#W5tl 
So ±IB^m*f#S©{C. ^ft^M^^ESS 

[0 23 4]#iBIS»BE«fl.£t,-C. -*^»y^-> 
A. »>^;UK';^^A. li^i'J?^, 7kH£/B 

[023 5] J^±b>rn®£tfe0IKc*st>Tb. 2ft©» 

[0 23 6 ] £tcmmm2 £ 4 {Ct$^r«. &S«£»flgB 

[0 237] r;us A. ^fti'il 

[0 23 8] 

[0 23 9] *fci[«^WffitC. j»«g*ilB*^S 
•tt^ci(cj:«3. Sitting 9 #|6]±-r& S 
gES©«tiK© a fiS*51f-r Citcjri). 5 6 «CES# 

[HffiofliBftttn] 

[El 1 ] *mi<Dn 1 ©*86WI©ltfiS0 

[0 2 ] #&gjCC«fc 0 ttSg^b/cS^E*S«©l?ffi 

[S3] *^bjcd0 i ©hm^©^ i <DM:#-m<Dm&Lm 

[04 ] *mi<Dm 1 ©HSS^9©^2 ©^($09©1»fiE0 
[0 5] 1&tm<Bm 1 ©Sfe6§0J©IS3 ©*»04©mfiS0 
[06 ] *fm<JM 1 ©l«S^©^4©*^©«^0 

[07] *%m<mz wmmomsm 

[08] *ira©*2©^M©«SiX©JlftH©* 



[093 *%m<om 2 ©njfiw©^ i ©ft<*P9©«fiK0 
[010] *ftw<Dm2<Dmmw<Dm2<DM : &m<Dmi& 
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mn] *mM<Dm2<Dmmm<Dm3<DM;&M<DMf& 
0 

[012] *mj}<Dm2<Dmmm<Dm4(DM#w<Dmm 
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[0i6] *mM<Dm 3 (ommmom 3 © ^^©tg io 31* 

0 32 

[017] *&ffl<Dm4<Dmtm<D¥tom 
[018] &mA<Dm4<D9mffl<Dmmffim<DMkwm<D 
mmm 

[019] *&w<Dm4<D$mm<Dm 1 ©*ft0fl©*ijs 



[013] *ftw<Dm3<Dmmm<Dffii&m 
[014] *&w<Dm3<Dmmm<Dm 1 ©a*^©«^ 
0 

[015] *^©^3©|Q6e»I©m2©Aftfia|©«fiE 



_ [ 0 2 0 :_^mn<DmA comt&fflom 2 © nftM©^ 
0 

[021] ^mm<DW4(ommm<Dm3(DMwm<Dm^ 
0 
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